Although stability data are available for extemporaneously prepared vancomycin suspensions (25 mg/mL), 1 a more concentrated suspension is preferable for many patients, especially those requiring larger doses. This study examined the physical characteristics and chemical stability of suspensions prepared from injectable liquid and powdered vancomycin (50 mg/mL) in a dye-free vehicle and stored in plastic bottles and oral syringes at 4°C or 25°C for up to 91 days.
1
Stock solutions of vancomycin and the internal standard, metronidazole (Sigma-Aldrich, Oakville, Ontario; lot MKBW5062V), were prepared in Milli-Q purified water (EMD Millipore, Darmstadt, Germany), and a 7-point calibration curve was generated (vancomycin final concentrations 0.25, 0.5, 1, 1.5, 2, 3, and 4 mg/mL; internal standard 1 mg/mL). All samples were passed through a 0.45-μm filter (Pall Corporation, Ann Arbor, Michigan; lot 12643390), and diluted to 2.5 mg/mL concentration, before being combined 1:1 (v/v) with internal standard, followed by injection onto the HPLC column.
The HPLC instrumentation (Waters Alliance System model 2690, Waters Ltd, Mississauga, Ontario) consisted of a delivery pump, automatic 200-μL injector, Acquity dC18 4.6 × 150 mm column with a 1.7-μm pore size (Waters Ltd; lot 186001344), Nova-Pak C18 3.9 × 20 mm guard column (Waters Ltd; product no. WAT044380), and ultraviolet detector set at 274 nm. The mobile phase consisted of 22% methanol and 88% 0.01 mol/L ammonium acetate (EMD Millipore; lot 0165C513) at pH 2.5 and 25°C. All solvents were HPLC-grade and filtered before use. Flow rate was 1 mL/min.
For forced degradation studies, a 1 mg/mL solution prepared from vancomycin hydrochloride powder was mixed 1:1 with 0.1N sodium hydroxide and incubated at 100°C for 10 min, or was incubated without base at 100°C for 6 h. Samples were cooled to 25°C, centrifuged, diluted in mobile phase, combined 1:1 (v/v) with internal standard, filtered, and injected onto the column.
Regression analysis showed that the calibration curves were linear (r 2 > 0.999, n = 4). Intra-and inter-day coefficients of variation were within acceptable limits (< 10%) across quality control ranges: 3.30% and 2.38%, respectively, for 0.31 mg/mL sample; 3.03% and 2.26%, respectively, for 0.62 mg/mL sample; 1.42% and 1.66%, respectively, for 1.25 mg/mL sample; and 2.96% and 1.77%, respectively, for 2.5 mg/mL sample. Forced degradation decreased the amount of vancomycin (with base, a 91.8% decrease; with heat, a 87.8% decrease) but no changes in peak shape or retention time. Small degradation peaks were observed 1, 2 ; however, there were no interfering peaks compared to controls.
For samples prepared from liquid vancomycin, there was no statistically significant decline in concentration after storage at 4°C in bottles or syringes; however, samples stored at 25°C had a significant decrease in both types of container by day 91, dropping below 90% about 30 days after compounding (Table 1) . For samples prepared from powder, vancomycin concentration dropped below 90% for most suspensions by day 7, with little difference between storage temperatures and vessel types by day 91 (Table 2) . NA NA NA NA (lower limit of 95% CI) § CI = confidence interval, NA = not applicable, PET = polyethylene terephthalate, SD = standard deviation. *Significantly different from day 0 value, p < 0.05. **Significantly different from day 0, p < 0.01. †Calculated from concentration at day 91 as determined by linear regression and concentration observed at time 0, according to the following formula: [(concentration at day 91 -concentration at time 0) ÷ slope of the linear regression curve]. ‡Calculated from lower limit of 95% CI of the slope of the curve relating concentration to time, determined by linear regression, according to the following formula: [(slope of 95% CI of linear regression curve × day of study) + lower limit of 95% CI of concentration at time 0)], where day of study = 91. §Calculated from lower limit of 95% CI of the slope of the curve relating concentration to time, determined by linear regression, according to the following formula: [(90% -lower limit of 95% CI of concentration at time 0) ÷ slope of 95% CI of linear regression curve). In contrast to a previous study using a lower concentration of vancomycin (25 mg/mL) in a different vehicle, 1 there was a high degree of variability in taste, subjective palatability, viscosity, and miscibility of samples prepared from both liquid and powdered vancomycin. The mean pH (± standard deviation) for both types of preparation increased over time (for liquid, pH 3.29 ± 0.017 on day 0 to 3.85 ± 0.078 on day 91; for powder, pH 3.52 ± 0.021 on day 0 to 3.96 ± 0.032 on day 91), as has been observed previously.
1,2 By day 7, samples had started to separate, with a thinner, clear liquid layer separating to the top of samples prepared from liquid vancomycin and to the bottom of samples prepared from powdered vancomycin. Suspensions prepared from powdered vancomycin became more viscous and difficult to resuspend over time, with those stored at 25°C being notably thicker than those stored at 4°C in both syringes and bottles.
In summary, suspensions of liquid vancomycin (50 mg/mL) prepared in Oral Syrup and stored in either syringes or PET bottles at 4°C were stable over a 91-day period, whereas those stored at 25°C can be expected to remain stable only up to 36 days (bottles) or 30 days (syringes). Suspensions of powdered vancomycin (50 mg/mL) in Oral Syrup fell to less than 90% of their initial concentrations after only 7 days. High intra-sample variability was observed across all storage vessels and study temperatures.
